Probing stability and dynamics of proteins by protease digestion. I: Comparison of protease susceptibility and thermal stability of cytochromes c.
Protease susceptibility of homologous proteins in their native conformations was studied. This work aims to establish a broad and quantitative basis for the utilization of protease digestion to analyze the local stability of native proteins. Using high-performance liquid chromatography (HPLC) the time course of the proteolytic degradation of intact proteins was quantitatively traced. Rapid separation of peptide fragments with HPLC made possible the elucidation of sequential digestion originating from the cleavage at a very few sites which are locally unstable in the protein structure. Using four serine proteases, chymotrypsin, trypsin, elastase and subtilisin BPN', we found some common trends in proteolysis for a group of proteins of the cytochrome c family. By comparing of the proteolysis and thermal denaturation with ten homologous cytochromes c extracted from horse, beef, Candida krusei, Saccharomyces cerevisiae, chicken, tuna, pigeon, rabbit, dog and rat, protease susceptibility was related to locally unfolding states intrinsic to the native conformation.